Amphetamine affects the behavioral outcome of lateral fluid percussion brain injury in the rat.
This study examined the effects of (D)-amphetamine, methoxamine (an al-adrenergic receptor agonist), and prazosin (an al-adrenergic receptor antagonist) on the behavioral outcome of lateral fluid percussion brain injury. Rats trained to perform a beam walking task were subjected to brain injury of moderate severity (2.1-2.2 atm). At 10 min after injury, rats were treated with amphetamine, methoxamine or prazosin at two different dose levels. Amphetamine-treated animals displayed significantly lower impairment in beam walking ability from days 1 to 5 after brain injury. Neither methoxamine nor prazosin significantly affected the impairment in beam walking ability from day 1 to day 7 after injury. However, prazosin treatment at both dose levels increased the post-injury mortality and the incidences of failure to recovery from hemiplegia. Amphetamine-treatment at 4 mg/kg, but not at 2 mg/kg, improved the spatial learning abilities of the injured animals. Neither methoxamine nor prazosin affected the spatial learning abilities. These results indicate that amphetamine facilitated beam walking recovery and improved cognitive function after concussive fluid percussion injury. Although the methoxamine experiments suggest that the norepinephrine-α1-adrenergic receptor system may not be involved in the pathophysiology of fluid percussion brain injury, our results with amphetamine (beneficial effects) and prazosin (deleterious effects) and the results observed in other models of brain injury point out that further investigations are necessary to understand the role of a1-adrenergic receptors in brain injury.